Abstract. Tomato (Lycopersicon esculentum Mill.) accessions were tested for hypersensitivity and rated for resistance following field inoculation with tomato race 3 (T3) of the bacterial spot pathogen Xanthomonas campestris pv. vesicatoria (Doidge) Dye (Xcv) in 1992 and 1993. Hawaii 7981, PI 126932, PI 128216, and selections of the latter two expressed hypersensitivity. Hawaii 7981, only tested in the field in 1993, was nearly symptomless and developed significantly less disease than any other accession. PI 128216 had a level of disease similar to susceptible 'Solar Set' when tested in 1993. However, a selection from it (PI 126218-S) was significantly more resistant than 'Solar Set' in both years. Although PI 126932 had a level of disease similar to 'Solar Set' in both years, a selection from it (PI 126932-1-2) was significantly more resistant than 'Solar Set' in 1993. Other accessions without hypersensitive responses but more resistant than 'Solar Set' for two seasons were PI 114490, PI 126428, PI 340905-S, and PI 155372. Hawaii 7975 was significantly more resistant than 'Solar Set' in the one season it was tested. measured by confluent necrosis) and/or small and few lesions to Xcv race T2 by Wang (1992) . Sixteen plant introductions (PIs) were selected for their race T2 hypersensitivity or lesion expression. In 1991 and 1992, we screened these 16 PIs in greenhouses at Gainesville, Fla., for race T3 using the method of Wang (1992). Some of the accessions segregated for rapid confluent necrosis to race T3 and selections were made. The 1992 field experiment consisted of the 16 PIs (less PI 128216, which did not germinate); five selections (PI 79532-S, PI 128216-S, PI 155372-S, PI 340905-S, and PI 114490-S); and three controls. Controls were Hawaii 7998 (race T1 resistant), 'Campbell-28' (race T1 partially resistant), and 'Solar Set' (races T1 and T3 susceptible) ( Table 1) .
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Seed were sown in the greenhouse in Black Beauty spent coal (Reed Minerals Div., Highland, Ind.) medium on 26 June and transplanted into Todd planter flats (3.8-cm 3 cell size) (Speedling, Sun City, Fla.) on 6 July. They were inoculated on 7 Aug. with Xcv race T3 by the spray-inoculation seedling screening technique as described by Somodi et al. (1994) . Plants were transplanted to the field on 10 Aug. on 20-cm-high, 81-cm-wide beds of EauGallie fine sand that had been fumigated with 67% methyl bromide : 33% chloropicrin at 392 kg•ha -1 and covered with white polyethylene mulch 2 weeks before transplanting.
The entries were arranged in a randomized complete-block design with three blocks and five plants per plot. Plants were spaced 46 cm apart within plots that were 91 cm apart in rows, with 152 cm between rows. Recommended fertilizer and insecticide programs were followed, and the label rate of 2,4,5,6-tetrachloroisophthalonitrile (chlorothalonil) was applied to control fungal pathogens. Plants were grown with stake culture and irrigated by seepage from ditches adjacent to the six experimental beds. On 15 Sept., each plot was evaluated for bacterial spot disease severity by rating the two aisle sides of the staked plants using the scale of Horsfall and Barratt (1945) and then averaging the two ratings per plot. The Horsfall-Barratt scale translates percentage of diseased tissue to numbers, where 1 = 0%, 2 = 0% to 3%, 3 = 3% to 6%, 4 = 6% to 12%, 5 = 12% to 25%, 6 = 25% to 50%, 7 = 50% to 75%, 8 = 75% to 87%, 9 = 87% to 94%, 10 = 94% to 97%, 11 = 97% to 100%, and 12 = 100% diseased tissue. Data were tested by analysis of variance, and significant differences among treatment means were determined using Duncan's multiple range test at P ≤ 0.05. Although development of commercially acceptable resistant germplasm has progressed over the last 10 years, it has been difficult to obtain highly resistant lines with a concentrated set of large fruit. To date, we have found no resistant cultivars available. Some of the difficulties of breeding for resistance to Xcv have been reported . In 1991, a new strain of Xcv was identified in Florida that differed from race T1 in its ability to hydrolyze starch. This strain does not cause a hypersensitive response on Hawaii 7998 and recently was designated race T3 (Jones et al., 1995) . There is also evidence based on in vitro studies that T3 is antagonistic to race T1 (ElMorsy et al., 1994) . During Summer 1992 and 1993, strains of T3 predominated in breeding plots even though plants had been inoculated with race T1. It became apparent that resistance to race T3 needed to be identified and then combined with race T1 resistance, for resistance breeding to be an effective strategy to manage Xcv in Florida. This paper reports on hypersensitivity tests and two seasons of field screening of accessions for race T3 resistance in tomato.
Materials and Methods
Season 1992. In previous work, more than 200 accessions reported to possess a tomato bacterial resistance were tested for Xcv race T1 ). These 200 accessions were later tested for hypersensitivity (as Bacterial spot of tomato is a serious disease in Florida, causing yield and fruit grade losses by defoliation and fruit lesions (Cox, 1966; Pohronezny and Volin, 1983) . Spray programs to prevent the disease are costly and generally are not effective under hot, rainy conditions that favor the disease (Conover and Gerhold, 1981; Nayudu and Walker, 1960) . In a field experiment, Scott and Jones (1986) identified a high level of foliar, field resistance to Xanthomonas campestris pv. vesicatoria (Xcv) race T1 in the breeding line Hawaii 7998. Later, reported in a field study that this race T1 resistance was controlled quantitatively. Furthermore, Jones and Scott (1986) found Hawaii 7998 to express a hypersensitive reaction to race T1, which later was determined to be controlled by two or three genes (Wang et al., 1994; Whalen et al., 1993) . There is still uncertainty about the role of hypersensitivity to race T1 and field resistance (Wang et al., 1994 ). Plants were rated qualitatively for hypersensitive reaction as measured by confluent necrosis (complete tissue collapse in infiltrated area) 24 h after infiltration when some accessions showed necrosis and susceptible controls did not.
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accessions used in the 1992 and 1993 experiments were sown in wood flats containing spent coal described previously. On 25 Apr.
Results and Discussion
Plants of PI 126932, PI 128216, selections of these two PIs, and Hawaii 7981 produced a hypersensitive reaction when infiltrated with Xcv race T3, as did plants of the two hybrids with PI 126932 (Tables 1 and 2 ). Hawaii 7981 was not field-tested in 1992, but in 1993 it had almost no symptoms and was significantly more resistant than all other accessions ( Table  2) . Plants of PI 126932 were susceptible both seasons, but the selection PI 126932-1-2 was more resistant than PI 126932 and the susceptible control 'Solar Set' in 1993 (Tables 1 and  2 ). PI 128216-S was more resistant than 'Solar Set' both seasons. In 1993, PI 128216-S also was significantly more resistant than PI 128216 and PI 128216-1-2, whereas the latter two were similar to 'Solar Set'. The selection PI 340905-S was significantly more resistant than PI 340905 in 1992 (Table 1) . Thus, PI 126932, PI 128216, and PI 340905 segregated for resistance and the greenhouse selections had enhanced field resistance. Other selections, PI 114490-S and PI 155372-S, were not significantly more resistant than their respective PIs in 1992 (Table 1) . Thus, these two selections are considered to be synonymous with their respective PIs.
PIs, or selections of those PIs, without hypersensitive responses that were significantly more resistant than 'Solar Set' in both seasons were PI 114490, PI 126428, PI 340905-S, and PI 155372 (Tables 1 and 2 ). Hawaii 7975 was significantly more resistant than 'Solar Set' in the one season it was tested (1993). Accessions significantly more resistant than 'Solar Set' in one of two seasons were PI 271385 (1992 ( ), PI 262173 (1993 , 'Campbell 28' (1992), and Hawaii 7998 (1993) .
The role of the tomato hypersensitive response to Xcv race T1 in field resistance is not clear. Many plants expressing hypersensitivity to race T1 do not have high levels of resistance in the field, yet the most resistant plants all express hypersensitivity (Scott et al., unpublished data) . In a race T1-infected backcross population, Wang (1992) found highly Seed were sown on 24 May and seedlings were transplanted to planter flats on 9 June. Plants were inoculated on 12 July and were transplanted to the field on 16 July. Bacterial spot disease severity evaluations were made on 2 Sept. All other procedures and locations were as described in the 1992 experiment.
Hypersensitivity. On 13 Apr. 1994, seed of (Tables 1 and 2 ). However, the roles of rapid necrosis and genetic background require further elucidation. As mentioned above, the two F 1 s of PI 126932 expressed hypersensitivity, which indicates dominance for the hypersensitive response as opposed to the recessive nature of the hypersensitive response to race T1 (Wang et al., 1994) . The most encouraging result from this work was that Hawaii 7981 remained virtually disease-free when inoculated with race T3 in 1993. Hawaii 7981 also was highly resistant in 1994 field experiments (Scott et al., unpublished data) . However, when Hawaii 7981 was tested for race T1 resistance in 1984 it was susceptible (Scott et al., unpublished data) . Therefore, race T3 resistance needs to be incorporated into race T1 resistant lines to provide resistance to both races.
